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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for use in a flame resistant, heat 
conductive and electric insulative pressure sensitive adhesive excellent in coatability, a 
flame resistant, heat conductive and electric insulative pressure sensitive adhesive 
excellent in heat conductivity and flame resistance, and a flame resistant, heat conductive 
and electric insulative pressure sensitive adhesive sheet. 

SOLUTION: The composition for use in a flame resistant, heat conductive and electric 
insulative pressure sensitive adhesive contains (a) an alkyl(meth) acrylate monomer 
having a 1-14C alkyl group, (b) a photopolymerization initiator, and (c) 300-700 pts.mass 
of heat conductive electric insulative particles, wherein the paritcles of > 200pts.mass are 
flame resistant and contains 0.05-5.0pts.mass of a polymer-based dispersant (d) to the 
heat conductive electric insulative particles. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 



2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 
[Claim 1] 

a) An alkyl acrylate monomer which has an alkyl group whose carbon number is 1-14 
pieces (meta), 

b) A photopolymerization nature initiator, 

c) 300 to heat-conduction electric insulation particle 700 mass part is contained, and 200 
or more mass parts in these heat-conduction electric insulation particles have fire 
retardancy, 

d) It is a polymers system dispersing agent to heat-conduction electric insulation particles 
0.05 to 5.0 mass % 

A containing constituent for fire-resistant heat-conduction electric insulation pressure 
sensitive adhesives. 
[Claim 2] 

A fire-resistant heat-conduction electric insulation pressure sensitive adhesive which 
consists of a photopolymerization thing of the constituent for thermally conductive 
pressure sensitive adhesives according to claim 1 . 
[Claim 3] 

A fire-resistant heat-conduction electric insulation pressure sensitive adhesive sheet 
which has a layer of the fire-resistant heat-conduction electric insulation pressure 
sensitive adhesive according to claim 2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the constituent for fire-resistant thermal-conductivity pressure 
sensitive adhesives, a fire-resistant heat-conduction electric insulation pressure sensitive 
adhesive, and a fire-resistant heat-conduction electric insulation pressure sensitive 
adhesive sheet. 
[0002] 

[Description of the Prior Art] 

High integration and highly efficient-ization of the electrical and electric equipment and 
electronic equipment follow on progressing by progress of electronic technology which 
becomes markedly, and in recent years in electronic parts, such as a semiconductor and 
CPU, and home electronics, such as a plasma display. Since there is a possibility that 
electronic parts may produce a functional disorder in the rise in heat by the heat which 
itself generates, the necessity for heat leakage is increasing. Therefore, adhesion 
according heat measure parts, such as a heat sink, to a joining member or the measure 
which is fixed mechanically, performs heat leakage and prevents a functional disorder is 



taken by electronic parts and home electronics. High fire retardancy is required of this 
joining member as there being no danger of ignition and the spread of a fire in emergency 
ignition so much from the field of high thermal conductivity, and safety besides electric 
insulation. 
[0003] 

JP, 6-88061, A, The adhesive tape which uses the heat-conduction electric insulation 
pressure sensitive adhesive and it containing the heat-conduction electric insulation 
particles distributed at random by the polymer adjusted into an alkyl group from the alkyl 
acrylate which has 1-12 carbon atoms (meta), and a copolymerizable polar monomer is 
indicated. However, it is not indicated by there being no recognition which should give 
fire retardancy to this use in this invention, either. 
[0004] 

When the carbon number of an alkyl group blends a thermally conductive filler with 
JP,10-330692,A to the acrylic copolymer which consists of a monomer which uses as the 
main ingredients the alkyl acrylate whose number is 2-14 (meta), and a copolymerizable 
monomer which has a polar group in intramolecular, By blending with intramolecular the 
reactive surface active agent which has a carbon-carbon double bond of radical 
polymerization nature, the thermally conductive pressure sensitive adhesive which does 
not receive restrictions of the kind of heat-conduction bulking agent, and the thermally 
conductive pressure-sensitive adhesion sheet using this are proposed. However, it is not 
indicated by this invention not having the recognition which should give fire retardancy 
to this use, either, either. 
[0005] 

In JP,1 1-26943 8, A, the fire-resistant thermal-conductivity pressure sensitive adhesive 
which consists of metal hydroxide is indicated to be an acrylic copolymer which serves as 
alkyl acrylate whose carbon number of an alkyl group is 4-14 pieces (meta) from a 
copolymerizable polar vinyl monomer. However, in order to satisfy higher thermal 
conductivity (1 .0 or more W/m-K) and the outstanding fire retardancy (UL94-VTM0), 
When metal hydroxide was added exceeding 180 mass parts to acrylic copolymer 100 
mass part, in the case of a UV curing type pressure sensitive adhesive composition, since 
viscosity rose remarkably, there was a problem to which coating fitness falls. 
[0006] 

[Problem(s) to be Solved by the Invention] 

This invention persons tried production of the system which increased the addition of 
metal hydroxide, in order to obtain the fire-resistant heat-conduction electric insulation 
pressure sensitive adhesive sheet which has the high thermal conductivity called for in a 
commercial scene, and the outstanding fire retardancy according to art given in JP,10- 
330692,A. However, as a result, since the mobility of the constituent for binders was very 
scarce, only what cannot do coating was obtained. When what was made sirupy by 
carrying out the partial polymerization of the constituent for binders in order to give 
coating fitness blended metal hydroxide exceeding 180 mass parts to acrylic copolymer 
100 mass part, its thickening was remarkable and was not able to carry out coating. 
[0007] 

An object of this invention is to have canceled the fault of the above conventional 
technologies, namely, to provide the constituent for fire-resistant heat-conduction electric 
insulation pressure sensitive adhesives which is excellent in coating fitness, the fire- 



resistant heat-conduction electric insulation pressure sensitive adhesive which is excellent 
in thermal conductivity or fire retardancy, and a fire-resistant heat-conduction electric 
insulation pressure sensitive adhesive sheet. 
[0008] 

[Means for Solving the Problem] 

This invention persons to alkyl acrylate which has an alkyl group whose carbon number 
is 1-14 pieces (meta) by making it a constituent which blended a photopolymerization 
initiator, fire-resistant heat-conduction electric insulation particles, and a specific 
dispersing agent as a result of examination, [ wholeheartedly ] It finds out that a 
constituent for fire-resistant heat-conduction electric insulation pressure sensitive 
adhesives which is excellent in coating fitness is obtained, and came to complete this 
invention. 
[0009] 

Namely, this invention, 

a) An alkyl acrylate monomer which has an alkyl group whose carbon number is 1-14 
pieces (meta), 

b) Photopolymerization nature initiator, 

c) 300 to heat-conduction electric insulation particle 700 mass part is contained, and 200 
or more mass parts in these heat-conduction electric insulation particles have fire 
retardancy, 

d) It is a polymers system dispersing agent to heat-conduction electric insulation 
particles, 0.05 to 5.0 mass % 

A containing constituent for fire-resistant heat-conduction electric insulation pressure 
sensitive adhesives is provided. A fire-resistant heat-conduction electric insulation 
pressure sensitive adhesive excellent in thermal conductivity, electric insulation, and fire 
retardancy which use it, and a fire-resistant heat-conduction electric insulation pressure 
sensitive adhesive sheet which has the pressure sensitive adhesive layer are provided. 
[0010] 

[Embodiment of the Invention] 

In the constituent of this invention, as an alkyl acrylate monomer which has an alkyl 
group whose carbon number of a ingredient is 1-14 pieces (meta), Methyl acrylate, ethyl 
acrylate, acrylic acid propyl, butyl acrylate, Isobutyl acrylate, acrylic acid isoamyl, 
acrylic acid hexyl, 2-ethylhexyl acrylate, acrylic acid octyl, acrylic acid isooctyl, 
Although acrylic acid isononyl, acrylic acid isodecyl, acrylic acid lauryl, Etah Kurile acid 
methyl, butyl methacrylate, methacrylic acid hexyl, 2-ethylhexyl methacrylate, 
methacrylic acid isodecyl, lauryl methacrylate, etc. are mentioned, It is not limited to this, 
these ~ 70 to 100 in monomeric mixture mass % ~ it is preferably used at a rate of 90 - 
99 mass %. (Meta) An initial adhesive property etc. fall that the quantity of alkyl acrylate 
is less than 70 mass %. 
[0011] 

(Copolymeric monomer which has a polar group in intramolecular) 
The copolymeric monomer which has a polar group in intramolecular may be added to 
the constituent for heat-conduction electric insulation pressure sensitive adhesives of this 
invention. Copolymerization of this copolymeric monomer can be carried out to the 
above-mentioned (meta) alkyl acrylate monomer, it can generate an acrylic copolymer, 
and can improve cohesive force and adhesive strength. Although not limited in particular, 



as an example Acrylic acid, itaconic acid, (Anhydrous) Maleic acid, fumaric acid 
(anhydrous), the acrylate of KAPURORAKUTAN denaturation (meta), Acid radical 
content monomers, such as an acrylic acid dimer, acrylamide (meta), Substitution 
acrylamide, N-vinyl pyrrolidone, N-vinylcaprolactam, (Meta) Nitrogen content 
monomers, such as acryloyl morpholine and acrylamide (meta), Although hydroxyl group 
content monomers, such as 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) 
acrylate, and 4-hydroxybutyl (meta) acrylate, etc. are mentioned, it is not limited to this, 
these copolymeric monomer ~ 30 to 0.5 mass [ of a total monomer ] % — it is preferably 
used at a rate of 10 - 1 mass %. If 30 mass % is exceeded, an initial adhesive property 
will fall. 
[0012] 

(Photopolymerization initiator) 

In the constituent of this invention, as a photopolymerization initiator of b ingredient, 
Benzoin ether, such as benzoin methyl ether and benzoin ethyl ether, Substitution 
acetophenones, such as a 2,2-diethoxyacetophenone and a 2,2-dimethoxy- 2- 
phenylacetophenone. Publicly known things, such as substitution-alpha-ketols, such as 2- 
methyl-2-hydroxypropiophenone, benzyl ketals, acyl phosphine oxide, benzoin, and 
benzophenones, are mentioned. If the photopolymerization initiator which has two or 
more cleaving points in intramolecular, for example, screw acyl phosphine oxide, and a 
bismaleimide derivative are used, since it will be easy to enlarge the molecular weight of 
a photopolymerization thing, it is desirable. 
[0013] 

Although the amount of these photopolymerization initiators used is based also on the 
wavelength of a kind or a light source, it uses at a rate of 0.1 to 1 mass part preferably 
0.01 to 3 mass part to monomer 100 mass part. If less than 0.01 mass parts, an unreacted 
monomer remains. If more than three mass parts, the molecular weight of the 
photopolymerization thing to generate by photopolymerization will fall, and the shortage 
of cohesive force of a pressure sensitive adhesive will be caused. When there are many 
loadings of the thermally conductive electric insulation particles mentioned later, 
concomitant use of two or more sorts of photopolymerization initiators is preferred. 
[0014] 

(Thermally conductive electric insulation particles) 

In the constituent of this invention, as thermally conductive electric insulation particles of 
c ingredient, Thermal conductivity is high, and if it is a bulking agent which is insulation 
electrically, it will not be limited in particular, but at least one sort chosen from the group 
of the metal which coated a metallic oxide, metal nitride, silicon carbide, metal 
hydroxide, and resin, for example can be mentioned. 
[0015] 

Especially as this metallic oxide, although not limited, metal hydroxide, such as metal 
nitrides, such as metallic oxides, such as an aluminum oxide, titanium oxide, magnesium 
oxide, and alumimium nitride, silicon nitride, aluminium hydroxide, and magnesium 
hydroxide, etc. are mentioned, for example. 
[0016] 

(Content of heat-conduction electric insulation particles) 

The heat-conduction electric insulation particles which are c ingredients used by this 
invention are 300 to 500 mass parts preferably 300 to 700 mass part to monomer 100 



mass part. High thermal conductivity cannot be demonstrated as heat-conduction electric 
insulation particles are less than 300 mass parts. Since the pliability of a pressure 
sensitive adhesive sheet will be spoiled if 700 mass parts are exceeded, and the flattery 
nature to a rugged surface falls, thermal conduction efficiency falls. 
[0017] 

Although the mean particle diameter in particular of the heat-conduction electric 
insulation particles of c ingredient used by this invention is not limited, 0.5-70 
micrometers is desirable still more preferred, and it is 1-30 micrometers. What kind of 
shape, such as a globular shape, a needle, and the shape of a flake, may be sufficient as 
shape? Heat-conduction electric insulation particles may be used combining two or more 
sorts of particles from which one sort or a compound kind and mean particle diameter, 
and shape differ. Surface treatments, such as coupling processing, stearin processing, 
resin coating processing, and silica coating treatment, may be suitably carried out to a 
particle surface if needed. 
[0018] 

Fire-resistant heat-conduction electric insulation particles are used 200 or more mass 
parts in C ingredient used by this invention. Especially as fire-resistant heat-conduction 
electric insulation particles, although not limited, metal hydroxide is mentioned, for 
example. Aluminium hydroxide, magnesium hydroxide, etc. are mentioned as metal 
hydroxide. In less than 200 mass parts, the fire retardancy which attains VTM-0 of UL-94 
only now cannot be demonstrated. 
[0019] 

When using together fire-resistant heat-conduction electric insulation particles with the 
heat-conduction electric insulation particles which do not have fire retardancy, the thing 
smaller than the mean particle diameter of the particles which do not have fire retardancy 
of the mean particle diameter of the particles which have fire retardancy is preferred. 
Preferably, mean particle diameter is 10 micrometers or less. When the mean particle 
diameter of the particles which have fire retardancy is small and it is the same addition, 
since it distributes uniformly to a whole increase and pressure sensitive adhesive sheet of 
surface area, fire retardancy improves. Fire-resistant heat-conduction electric insulation 
particles may be used combining two or more sorts of particles from which one sort or a 
compound kind and mean particle diameter, and shape differ. 
[0020] 

(Polymers system dispersing agent) 

The polymers system dispersing agents which are d ingredient of this invention are 
amphiphilic polymers which have the function of a surface-active agent and the 
characteristic of polymers of having a main chain and a hydrophilic group for the 
hydrophobic group which made the hydrocarbon chain the subject in a side chain. Since 
the dispersibility at the time of blending heat-conduction electric insulation particles with 
a monomer will be improved and moderate mobility will be further revealed in loadings 
given in this invention if the dispersing agent of a polymers system is used, good coating 
fitness can be given without using techniques, such as syrup-izing. 
As for the weight average molecular weight of the polymers system dispersing agent 
used, it is preferred that it is 500-20,000, and it is still more preferred that it is 1000- 
10,000. 
[0021] 



As what is used for a polymers system dispersing agent, there are a natural system and a 
constructional system and it is classified into an anionic system, a cation system, and the 
Nonion system like a common surface-active agent. Styrene maleic anhydride copolymer, 
olefin maleic anhydride copolymer, The formalin condensate of a naphthalene sulfonate, 
sodium polyacrylate, A polyacrylamide partial hydrolysate, acrylamide sodium acrylate 
copolymer, (Meta) An acrylate acrylic-acid-copolymerization thing, sodium alginate, The 
anionic system of the amide amine salt of polyester acid, the amine salt of polyether 
phosphoric ester, etc., Polyethyleneimine, polyvinyl imidazoline, amino alkyl (meta) 
acrylate acrylamide copolymer, Nonion systems, such as cation systems, such as a 
polyacrylamide MANNIHHI denaturation thing and chitosan, polyvinyl alcohol, a 
polyoxyethylene ether ester copolymer, polyacrylamide, acrylate vinyl-pyrrolidone 
copolymer, starch, are mentioned. 
[0022] 

Although selection and loadings of a polymers system dispersing agent are suitably 
chosen by the kind of heat-conduction electric insulation particles of c ingredient, shape, 
loadings, etc., The loadings of a polymers system dispersing agent are preferably used at 
a rate of 0.1 - 2.0 mass % in 0.05 - 5.0 mass % to heat-conduction electric insulation 
particle 100 mass part of c ingredient. Dispersibility with a polymers system dispersing 
agent sufficient by less than 0.05 mass % is not acquired. If 5.0 mass % is exceeded, heat 
resistance will be checked and the adhesive property under an elevated temperature will 
fall easily. 
[0023] 

In adjustment of the constituent for heat-conduction electric insulation pressure sensitive 
adhesives of this invention, after blending the dispersing agent of d ingredient with the 
monomer component containing a ingredient and making it dissolve in it enough, it is 
preferred to blend c ingredient, in addition to blend an ingredient one by one. If d is 
dissolved in a and c is preferably agitated after combination for 1 to 8 hours, a polymers 
system dispersing agent and particles will reach an adsorption equilibrium. 
[0024] 

(Other additive agents) 

In this constituent, since the cohesiveness and shear strength of a pressure sensitive 
adhesive sheet are made to increase, a cross linking agent can be added. It may add 
within limits which furthermore do not bar photopolymerization according various 
publicly known additive agents, such as paints, a bulking agent, an antioxidant, an 
ultraviolet ray absorbent, and a tackifier, to the exposure of ultraviolet rays etc. as 
occasion demands. 
[0025] 

( Cross linking agent) 

As a cross linking agent, when there are polyfunctional (meta) acrylate in which a 
ingredient and copolymerization are possible, and a copolymeric monomer which has 
polar groups, such as a carboxyl group and a hydroxyl group, in intramolecular, the cross 
linking agent which has a functional group reacted to this can be used. Since the aging 
process becomes unnecessary, the bridge construction by copolymerization with 
copolymerizable polyfunctional (meta) acrylate since a pressure sensitive adhesive sheet 
is created using photopolymerization method in this invention is preferred. When using 
the cross linking agent which has a functional group reacted to a polar group, 8 hours 



before carrying out coating of the constituent, it blends 4 hours ago preferably. 
[0026] 

As copolymerizable polyfunctional (meta) acrylate, There is polyfunctional (meta) 
acrylate, such as TORIMECHI roll pro pantry (meta) acrylate, pentaerythritol tetra (meta) 
acrylate, 1, 2-ethylene glycol di(metha)acrylate, and 1,6-hexanediol di(metha)acrylate. 
To the cross linking agent which has a functional group reacted to a polar group. 
Tolylene diisocyanate, trimethylolpropane tolylene diisocyanate, Polyfunctional 
isocyanate cross-linking agents, such as diphenylmethane tri-isocyanate, Epoxy cross- 
linking agents, such as polyethylene glycol diglycidyl ether, diglycidyl ether, and 
trimethylolpropane triglycidyl ether, a melamine resin system cross linking agent, an 
amino resin system cross linking agent, a peroxide system cross linking agent, a 
carbodiimide cross-linking agent, etc. are mentioned. 
[0027] 
(Tackifier) 

In the above-mentioned acrylic copolymer used for the adhesive layer used by this 
invention, a tackifier may be added if needed. As a tackifier, terpene series resin, terpene 
phenol resin, rosin system resin, petroleum system resin, coumarone-indene resin, phenol 
system resin, etc. are mentioned. Since a pressure sensitive adhesive sheet is created 
using photopolymerization method in this invention, in order to prevent the 
polymerization inhibition by the double bond in a tackifier, a double bond uses the 
tackifier which cannot cause inhibition easily few. For example, the rosin ester 
disproportioned highly, the rosin ester which carried out hydrogenation highly and 
lessened the double bond, coumarone-indene resin, terpene phenol resin, the acrylic resin 
that does not have a double bond part in a molecular skeleton, saturated-fat fellows resin, 
etc. are mentioned. 
[0028] 

In this invention, the above-mentioned constituent is irradiated with ultraviolet rays, 
radiation, etc., and it is considered as a photopolymerization thing. The exposure of 
ultraviolet rays is performed, where it carried out in atmosphere without the oxygen 
replaced with inactive gas, such as nitrogen gas, or air is intercepted by covering by 
diactinism films, such as polyethylene terephthalate. Although the wavelength range is 
the electromagnetic radiation which is 180-460 nm, the electromagnetic radiation of long 
wavelength or short wavelength may be used for ultraviolet rays from this. Usual 
irradiation equipment, such as a mercury arc, a carbon arc, a low-pressure mercury lamp, 
inside and a high-pressure mercury lamp, a microwave excitation mercury- vapor lamp, a 
metal halide lamp, a fluorescence chemical lamp, and a black light lamp, is used for the 
source of ultraviolet rays. Although the intensity of ultraviolet rays can be suitably set up 
by adjustment of the distance to the kind and irradiation object of a photopolymerization 
initiator to be used, or voltage, it is usually desirable 0. 1 - 100 mW/cm 2 and to use the 
ultraviolet rays of 0.3 - 20 mW/cm 2 preferably at irradiated dignity. Although it irradiates 
with the exposure of ultraviolet rays from one side or the both sides of irradiated dignity, 
since thermally conductive particles are blended, it is preferred to glare from fields, such 
as productivity, to both sides. As radiation, it is an activity energy line, and an ionizing 
radiation like alpha rays, a beta ray, a gamma ray, a neutron beam, and an acceleration 
electron beam is used, and about 1-10 Mrad of a dose is preferred. Ultraviolet rays and 
radiation may be used together. The molecular weight of the mixture of the 



photopolymerization thing to generate after photopolymerization and resin of d ingredient 

is 800,000 or more preferably 500,000 or more in the weight average molecular weight 

(polystyrene conversion) measured by a gel palmy ESSHON chromatograph (GPC). 

Cohesiveness falls [ a molecular weight ] by less than 500,000. 

[0029] 

[0030] 

(A coating method and thickness) 

It has a pressure-sensitive adhesive property by a normal state, and, as for this invention, 
thermal conductivity, fire retardancy, etc. use as a good acrylic heat-conduction electric 
insulation pressure sensitive adhesive sheet the photopolymerization thing formed in this 
way. The pressure sensitive adhesive sheet of this invention applies the aforementioned 
constituent on a peeling liner, irradiates with ultraviolet rays or radiation, and can 
manufacture them by forming the heat-conduction electric insulation pressure sensitive 
adhesive sheet which consists of a photopolymerization thing. In order to form a pressure 
sensitive adhesive sheet, it carries out by the method of applying a constituent to the film 
made from polyethylene terephthalate (separator) etc. which carried out exfoliation 
processing by roll coater, a die coater, etc. The thickness of a pressure sensitive adhesive 
sheet is 0.5-2 mm preferably 0.1 mm - 5 mm. Films, such as polyethylene terephthalate 
and polyimide, can also be used for the pressure sensitive adhesive sheet of this invention 
as a base material. 
[0031] 

As for the 90-degree peel adhesive strength of the adhesive layer used for this invention, 
it is preferred that it is more than 0.5N/25mm. When wearing where load is applied to the 
joining interface of electronic parts, such as CPU, a heat sink, etc. in a shear direction or 
the cleavage direction, for example as it is less than [ 0.5N/25mm ] is carried out, peeling 
occurs in temporality. In such a case, heat conduction from heating elements, such as 
CPU, to a sheet sink is checked. 
[0032] 

(Thermal conductivity and fire retardancy) 

The thermal conductivity of the heat-conduction electric insulation pressure sensitive 

adhesive sheet of this invention is 1 .5 W/m-K preferably 1 or more W/m-K in order to 

make the divergence of heat reveal enough. UL94VTM-0 from the field where fire 

retardancy eliminates the danger of ignition and the spread of a fire It is preferred that it 

is satisfied. 

[0033] 

(Use) 

The heat-conduction electric insulation pressure sensitive adhesive sheet of this invention 

can be used for the use which carries out adhesion fixing of heating elements, such as 

electronic parts, such as a semiconductor and CPU, and a plasma display panel, and 

radiating parts, such as a heat sink made from aluminum, and a heat pipe. 

[0034] 

[Example] 

Although an example is described concretely below, the invention in this application is 
not limited to these examples. 
[0035] 
(Example 1) 



[Adjustment of the constituent for fire-resistant heat-conduction electric insulation 
pressure sensitive adhesives] 

As opposed to 2-ethylhexyl acrylate 97 mass part and acrylic acid 3 mass part, After 
carrying out 3.0 mass-part (it is 1.0 mass % to particles) addition and agitating a 
polymers system dispersing agent [product made by BYK180:big KEMI], Aluminium 
hydroxide [Showa Denko K.K. make and HAIJI light H-32] 300 mass part was added as 
heat-conduction electric insulation particles which have fire retardancy, and it agitated for 
1 hour. To this, photopolymerization initiator IRGACURE 2020 [tiba speciality chemical 
company make] 0.3 mass part, It stirred enough and the constituent was adjusted until it 
added trimethylolpropane triacrylate 0.05 mass part and antioxidant IRUGA NOx 1010 
[tiba speciality chemical company make] 1.0 mass part and became uniform. 
[0036] 

[Creation of a fire-resistant heat-conduction electric insulation pressure sensitive 
adhesive sheet] 

Coating is carried out so that the thickness after hardening this constituent after 
defoaming processing to polyester film with a thickness of 75 micrometers which carried 
out silicone releasing treatment may be set to 1 mm, After covering with polyester film 
with a thickness of 38 micrometers which carried out silicone releasing treatment, With 
the fluorescence chemical lamp of 20W, the irradiation intensity in the irradiated plane 
irradiated with the ultraviolet rays of 1 .0 mW/cm 2 for 5 minutes, respectively, it was 
made to polymerize in the state of a pressure sensitive adhesive sheet, and the fire- 
resistant heat-conduction electric insulation pressure sensitive adhesive sheet was 
obtained from the both sides of the coating surface. 
[0037] 
(Example 2) 

Heat-conduction electric insulation particles Aluminium hydroxide [Sumitomo Chemical 
Co., Ltd. make C-308] 400 mass part, The constituent for fire-resistant heat-conduction 
electric insulation pressure sensitive adhesives and the fire-resistant heat-conduction 
electric insulation pressure sensitive adhesive sheet were created like Example 1 except 
having changed the addition of the polymers system dispersing agent [BYK180] into 1.0 
mass parts (it is 0.25 mass % to particles). 
[0038] 
(Example 3) 

The constituent for fire-resistant heat-conduction electric insulation pressure sensitive 

adhesives and the fire-resistant heat-conduction electric insulation pressure sensitive 

adhesive sheet were created like Example 1 except having changed the polymers system 

dispersing agent into DA234 [Kusumoto Chemicals 2.0] mass part (it is 0.67 mass % to 

particles). 

[0039] 

(Example 4) 

Heat-conduction electric insulation particles Aluminium hydroxide [Showa Denko K.K. 
make H-32] 200 mass part, Except having changed aluminum oxide [Showa Denko K.K. 
make A-12] 250 mass part and the polymers system dispersing agent [BYK180] into 6.8 
mass parts (it is 1.5 mass % to particles), The constituent for fire-resistant heat- 
conduction electric insulation pressure sensitive adhesives and the fire-resistant heat- 
conduction electric insulation pressure sensitive adhesive sheet were produced like 



Example 1. 
[0040] 

(Comparative example 1) 

As opposed to acrylic acid isooctyl 75 mass part, butyl acrylate 15 mass part, and acrylic 
acid 10 mass part, Irradiate with the mixture which added DAROKYUA 1 173 [tiba 
speciality chemical company make] 0.1 mass part as a photopolymerization initiator at 
the room temperature in a nitrogen atmosphere, and it irradiates with ultraviolet rays with 
the blacklight fluorescent lamp of 20W, The partial polymer (viscosity 5000 mPa-s) 
containing four mass parts of acrylic copolymers of the weight average molecular weight 
800,000 and acid value 77.9 mgKOH/g was obtained. It stirred to this enough and the 
constituent was adjusted to it until it added aluminium hydroxide [Showa Denko K.K. 
make and HAIJI light H-32] 300 mass part and reactive surface active agent [Dai-Ichi 
Kogyo Seiyaku Co., Ltd. make and RN-20] 0.1 mass part as fire-resistant heat- 
conduction electric insulation particles and became uniform. However, the obtained 
constituent had the remarkable viscosity rise and was not able to carry out coating. 
[0041] 

(Comparative example 2) 

The premix process of the comparative example 1 was skipped and the constituent for 
fire-resistant heat-conduction electric insulation pressure sensitive adhesives was adjusted 
like the comparative example 1 except having added reactive surface active agent [Dai- 
Ichi Kogyo Seiyaku Co., Ltd. make and RN-20] 2.0 mass part. However, since this 
constituent was illiquid, it was not able to carry out coating. 
[0042] 

The evaluation result of the coating nature of the constituent obtained by Examples 1-4 
and the comparative examples 1 and 2 and the thermal conductivity of a pressure 
sensitive adhesive sheet, adhesive strength, a volume specific resistance value, fire 
retardancy, and a mounting test was described in Table 1 . 
[0043] 

[Coating nature] 

After ending defoaming processing and neglecting the adjusted constituent for fire- 
resistant heat-conduction electric insulation pressure sensitive adhesives for 1 hour, 
workability was evaluated, when carrying out coating so that the thickness after 
hardening to polyester film with a thickness of 75 micrometers which carried out silicone 
releasing treatment may be set to 1 mm. 
[0044] 

Valuation basis O: Good and x: coating are improper. 
[0045] 

[Thermal conductivity] 

The sheet sample which removed the polyester film which carried out silicone releasing 
treatment was cut in size of 5 cm x 15 cm, it laminated until thickness was set to about 2 
cm, and it was considered as the specimen. By 23 ** **2 ** ambient temperature, it 
measured using quick thermal conductivity meter QTM500 (made by Kyoto Electronics 
Manufacturing Co., Ltd.). 
[0046] 

[Adhesive strength] 

2-kg roller 1 round-trip application-of-pressure pasting of the sheet sample (25 mm x 100 



mm) which backed one adhesive face with 50-micrometer-thick aluminum foil was 
carried out at the aluminum board, exfoliation speed 300 mm/min tore off after 1-hour 
neglect and in the direction of 90 degree at the room temperature, and adhesive strength 
was measured. 
[0047] 

[Fire retardancy] 

According to UL (UL94 "the combustion test method of the plastic material for parts of 
apparatus"), it judged by doing an inflammability test. "VTM-0" and "VTM-1" are 
standards which show the following combustion grades. 
[0048] 

The sample of film state is held to cylindrical, the approaching flame for 3 seconds is 
performed twice per each sample to 1-set the sample of five sheets, and class sorting is 
carried out as following by the existence of penetration by the sum total of the burning 
time in that case, extent of combustion, and heat. VTM-0 VTM-1 It means being hard to 
burn. 
[0049] 

Combustion class judging standard VTM-1 VTM-0 

The lingering flame burning time of each sample <= 30 seconds <= 10 seconds 

The burning-time sum total of the sample of five sheets <= 250 seconds <= 50 

seconds 

Lingering-flame -time + flameless combustion time after the 2nd approaching flame ~ <= 
60 seconds <= 30 seconds 

the existence of ignition to the cotton by a dropping thing Nothing Nothing 

the lingering flame to a clamp, or the existence of flameless combustion ~ Nothing 

Nothing 

[0050] 

[Volume specific resistance value] 

Superinsulation / very small ammeter It measured by TR8601 (made by Takeda Riken). 
Measurement temperature was 30 ** and measurement voltage was made into 500 V.60 
seconds. 
[0051] 

[Mounting test] 

25 mm x 25 mm of fire-resistant heat-conduction electric insulation pressure sensitive 
adhesive sheets are inserted between CPU and an aluminum heat sink 100 g in weight, It 
pushed against CPU, having put the fixed pressure, it installed perpendicularly so that the 
load of an aluminum heat sink might be applied to the shear direction of a heat- 
conduction pressure sensitive adhesive sheet, and the voltage of 7.0V was impressed to 
CPU. The mounting state of the aluminum heat sink was checked 24 hours afterward. 
[0052] 

Valuation basis 

O : — peeling nothing — separate **:50% and x: aluminum heat sink is omitted 
[0053] 

The constituent for fire-resistant heat-conduction electric insulation pressure sensitive 
adhesives obtained in Examples 1-4 was excellent in coating nature. The fire-resistant 
heat-conduction electric insulation pressure sensitive adhesive sheet which uses this 
constituent showed high thermal conductivity, the outstanding fire retardancy, adhesive 



strength, and electric insulation. Since the adhesive strength of an adhesive layer was 
enough, peeling did not arise in the mounting test. 
[0054] 
[Table 1] 
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[0055] 

On the other hand, in a comparative example, since the coating nature of a constituent 

was inferior, an evaluation sample was not able to be created. 

[0056] 

[Effect of the Invention] 

The constituent for fire-resistant heat-conduction electric insulation pressure sensitive 
adhesives of this invention, Since it has high thermal conductivity, and the outstanding 
fire retardancy and electric insulation, and sufficient adhesive property when it excels in 
coating nature and is processed into a pressure sensitive adhesive sheet, It is useful 
although the suitable fire-resistant heat-conduction electric insulation pressure sensitive 
adhesive sheet for junction of the heating element of home electronics, such as electronic 
parts and a plasma display, and radiators, such as a heat sink and a heat pipe, is created. 



[Translation done.] 



JP 2004 59851 A 2004. 2. 26 



(19) B*H«SHt(JP) (12)2* US Sf 2* IS (A) (ll)#ITtilgS&Pf#^ 

43B12004-59851 
(P2004-59651 A) 
(43)<&WB ¥*16*2H26H(2004.2.26) 



(bJJ int . LI. 




T? 1 




(»*) 


ft o i 


4/ IK 


r\ Q i 
o y j 


4/02 


4 J 004 


f n o i 


7/fW 


f r\ q i 
^ (J y J 


7/02 


Z 4J040 


C ft O 1 

V \J 57 J 


1 l/UU 


r\ q i 

v_i u y j 


11/00 


5G303 


u ft 1 n 

nU I D 


3/UU 


|_| A 1 D 

nU 1 D 


3/00 


A 








mmmm »#at©« 3 ol (inn 


(21) &mw^ 




^112002-223297 (P2002-223297) 


(71) ftMA 


000002886 


(22) msiB 




^14^7^310 (2002. 7. 31) 




AB^ >*ftfl»X«M»3?*a 










KB«fiiKfiT3TB3 5f58^ 








(74) fta a 


100088764 










#S± ^ffl »*[ 








(72) im* 


g« HI 










Htt*3V*fc*TP^JHIIIT2 - 7 6 9 








(72) nn* 


hi 










«fijR$V^uiT|3±^^3- 1-2 8 








(72) mi* 


t*n mm 










mamft&itnmmnm 1-32 








(72) 












m^m±mw^^9~ 1 2 








F^-A(P 


**t) 4J004 AA01 AA02 AA18 AB07 DB01 










FA05 FA08 










MICK 



(54) imnvzw] msmmsmmmsammmujtm, is^zn^m^^^m^-b 



(57) 

ol) ~ 1 4ffl<D7il/ + *St*tI ( * * ) 7 )l*c )17 9 V U - \~ MwW^ . 

b) ftWS'&mtemY . c)lgife**SI8^ffi^300~700MllPt§*U, #^§£ 
*afc^SM*tt3-<9 ? 2 0 0 H*M±*>?Mttt * U . oL) ft#3-*#i*flj t . M 

e**aifiaffl^ c*s u t o . 05-5. o«ixts*tzc^t»tn?*siti 



JP 2004 59851 A 2004. 2. 26 



[ » sfF m x ® m m ] 
[ m >K ia 1 ] 

ol ) * * » *M ~ 1 4l97AtiHtttJ ( X * ) 7A + A79 l JI/-l>»i#V, 
t ) * S £ tt M » fJ V . 

g) ifiiiifii^ 3 o 0-7 o o Kia3ts#b - »T5iiiensffisi^<9? 

SJ^toMMSKaiHtS-CttUTO. 0 5- 5. Oli% 

[ tt 5K JS 2 ] 

a * js 1 cie«Q^e«^^s«*fjfflisa^ii»Q^^^»^^^iit«'itme«*ft^^ 10 
x j± a * » j . 
[ is it js 3 ] 

5/ - h . 

[ jg BR a) m m 2 si m ] 
[0001] 

[ fs m <d m t 1 ft «r * » ] 

* * wteMM&m&mtitmmmm mm tux m . m m * « a m m s « * so & ^ m 

[0002] 20 
C «£ * ft Hi ] 

)E * . I- D z 5 ^I^CJ; 'J IS, «3-«a8<S>S*fHb-Bi<l£«Hb 

>s , mifcmo ii^&tf & t ~z i) 1 . ^<i)fewi^i£f tisscu- c - h ;/ > ? ^ 
©Mmsp&tfg^gpttcj^jsi, xi*««i«icHftUT»*iR"t<TU. « *b » s t ^ 

tt?)I#^-<!>5BXCfellU7iX • M&<2> A am J; 7 C S U lt«tt ^ ft 

7 . 

[ 0 0 0 3 ] 30 

Hlf 6 - 8 8 0 8 1 ?i v «tt. 7it + ^ttC1~1 2li^K*iS^t#tI ( * ) 

71^^75 u 1/ - k vttM^Ri^sffittt y j — ft ^SHS^-ftZ/K'j 7 - c 7 > a ic 

»lf-?#ii!*rft7llZ. U # L , 13 * G C I* , *DtcSl78*tttliU^? 
M^»^<, IB W t * ft 7 I) 2 u . 
[ 0 0 0 4 ] 

ft m Y- 1 0-3 8 0 6 ? 2#&«CI*, 7)^)H9RiStf 2-1 41?*I ( * * ) 

* *»j ®«a® #j» t k it ? c v©«utte*ftjtff««ffj^. uft-fcBufcttfiWttJt 

3= ffl 31 # S < , 8E*!fc**l7l)Sl). 
[ 0 0 0 5 ] 

»lf 1 1-269 4 3 8 ^^ISCR, 7*tM<5**ll»4~ Hl?ft 7 ( ^ * ) 
7 )17 0 'J 1/ - h Yttl^Rf^^SftC "ibt 7 7-9^2175 # ■ 6 # V 

. ±m?km\twft^#jmm>&mfcm&mKnmmi$un?ti-T[)j. u # u # ^ , «fc 

USllMfiVft ( 1 • OW/m • K W, ± ) * « ft H *8 (UL 9 4-VTMO) tIE 

* Z C , 4l7K«<b»t7? 'J^*tti6#1 0 0 SiSPi:Jtl7 1 8 0 KiSPtS 
UIJBtn, UV«ftS9J8lI««flJll&I*»©»6tt!tefi#*0<±f*rZfcd&,M 50 



JP 2004 59851 A 2004. 2. 26 



I M tt # -B T * I M SI ft -3 *L . 
[ 0 0 0 6 ] 

[fgBE#f£;*UJ;?*-f3II«] 

* ?g be £ ^ ft , filfi 0 - 3 8 0 6 9 2 f ftiiEtt^ftfiCftll, ^Jil*5]?<!D^+l3iS 
4>#HtC2Ulli«. 5llt<5b##i;tl5#o^. * , a I 3£ * t # 

t-s%.ihcfoMmmmj%%)-ztP-frm.&ts*ro£ i ) v □ v 7- « c u t © is - £ b ?x 

* tJJ'HJRftldltl 0 OBi»C«U7 1 8 0 Hi»t«JE,7E6UfeRCISJIIfti 
[ 0 0 0 7 ] 

* 96 BE IS . ±lE<DJ:7*«t**«®*AtllfiJ!!Ufe. t 5 1 1 1 CltL J I«tti 

? . 

[ 0 0 0 8 ] 

[tIBtfi?;*-r3£<y)0>¥K] 

*fe**^iitait«a<?)a*, i ~i 4i<P7^t/nt*t2 ( * * ) 7 

h 7 0 V U - h C ** U T , * ■ ft ID *& ft J , IfittiHsf IMHISI^, 5E Q ^ 85 ftJ t E 
[ 0 0 0 9 ] 

ol ) ft * I* W 1 ~ 1 4 4S<97IH=lk*t#tZ ( X 9 ) 7it^7 ? 'J 1/ - f- Sift^ - 

b ) % m. ft «t ib su * , 

c) ifeitiiit^ 3 0 0-7 0 osiatgtu, #oMfe«ssMffl^-<9? 

"<7 2 0 0 H S HH* ± It « t * U , 

d) a^^^^lit^ ifc«taiII?C«lT0. 0 5- 5. 011%, 

^C, ^ tl t « ffl U £ft £ * * . «ftlE!ltttS(J:C#lt*ttC«*Lfeil«ttffle*«Jl«« 30 

o 

[0010] 

[ bb q> n m o) rt m ] 

*«*QaSfttlC3VUT, ol) J5K*<9j5E*R*M~1 4^llo>7ll + IU*-££t3 ( * * ) 

7)lt*7!7 'Jlz-hSiftHTtt, 7 5 Htlf Jk 7 0 V h 

ft 7- □ C IU . 7 5 'JiHi7f ik 77'JlH-f V7f Ik 79 Hi-f^^ik 7 7 'J 

int a, * y ;u , 7?Hiz-ifi^* ! /*, 7 Jk j^nt-fy^ 

?f Ik 7 0 V IH8 4 V J - Ik 7 9 'J IU ft <f V t" 5/ Ik 7 7 'J IHI 7 9 'J Ik l5 9'J 

im^f ik * * 9 y int 7- f ik * * 5 u II. ft \ * 5/ ik x 9 9 u )i m z - x ? >v \* 40 
v ik / 5 ? 'j in ^ y 7" -7 ik x^^uini^^uik^^^ir^+i?^, c 4i c r * * 

ftl t<P?l*SU. Ctl<*IS!*#}Eft!&*7 0~1 0 081%, »£U<IS90~99 
Jt ft % g> f J ft ~? E U 14 tl ? . ( * ? ) 7l^ll79'Jk-l-C!)i^7 0gi%*I-?JiZ 

[001 1 ] 

(»^«Clitttt*t7fti6ftlHt) 

tm^7t J;U. CQftSftttSftftlS, ± IE ( * * ) 7IU + ll,79 l Jk-Km«ff>:tt 
1^1779 Ulk±tS6#ti^UT«*7J^S*7Jt|Sl±tZCV*-?$=Z. » C RR 3t 

tui e©7ssi)*, fflm, 7 ? tuu ft , ^ 5 □ > ft . ( m ?x ) Yi/os, ( m 50 



JP 2004 59851 A 2004. 2. 26 



tSSIlft, ( * * ) 77'Jil7SF, S * 7 5> 'J ^ 7 35 h' . N - C Z Jl C D 'J F > , 

N-c:AJ?n5?U, ( /■ 9 ) 7 o v □ >r ;u t ;u 7 * y y . 

□ e ;u c * * ) 7 ? y i/ - k ^-tpo + yrf* ( * * ) 7 7n-n<5;Xiis 
% & m & # y » ^ <-r k ti j » z: ii c t ti j t <o -? a a u . cji^tts^ 

i$lft(93 0-0. 5X1X, fttb <K1 0~1 HIX?II^?SUUJ. 3 OS 
m % t i£ £ 3 * . ««!Slt#ftTtZ. 
[001 2 ] 

10 

*f B|(5)||5rac3<l)T, t) St!*<D3tSeBI*6ffJ>£UTl*. ^ > VW > * T Jl> X - 7 1 Jl/ 

, ^yyjyjLTHjL-T^&WKyyjyjL-Thm. Z , 2 -71 F + -7 7-G l~ 7 
x/>, 2, Z- ! /^hf ! y-Z-7iZJl7fll>7i/75y<5i*7CI>7iy>l 
. FDt7?DC?f7iy 7SyOlti-a-^F-^9, X > 7" A> 

^^-^a, 7 7 ii, 7 ^ x 7 ^ > ^ + 1 n" s , ^y y 4 ym, \y y 7 ± ; ym#Y J & 
jd © t <d ■» * ir «j xi 1 . * , * : 3-ncBi!ja*2-3J!* > ±ft?*adii*ffj. fli *, w , c 

X77^7jZ7<7^tO'i, C7 Yl/ ^ § Fl^fttill ^ - ft M £ » <9 ^ ^ 
[0013] 

C tl * © * £ d SI ft »J © ffl * I* «S * * « <D » 5 C J; Z # , * m ft 1 0 0 KliC^ 20 

UT> 0. 0 1-3 HSSP - »t U < B 0 . 1~lK*fiPG>SJ6-?Bll)?. 0. 0 1 

SP J; '> * I) \ . *SB<5llft»^ftri. 3 KlfJ; 'J ^ II V , 3tS6C«fc-3 

[00 1 4 ] 

*?6*<!>iaj«»c»uT, c ) sK^^jftewft^ftantta^^UTi*. m e » ft * a < 

£ <t » . »Hb S * . £ B * « » . WffitD-7 l <>7Ufe£B©ll¥#*Stt:|T.fc'>S< 30 

^ti«t#Lf^c>;»-"-?$=^ 0 

[00151 

, tftY7 ^;H«yc)iii!ittt, Hb7;^zOAsyo)tif s^b a £ , 
*i^7;^z7/,^*i<tY7'^>/o^sy9ii*iib»sv i #fir^^. 

[0016] 

00~700si», »H(tt3 0 0 ~ 5 0 0 gl»?J)]. ^eiiailSJlTtf 3 
0 0 % m SP * »■? ft I * , Si U JRfi»tt» 56 W? * £ U . 7 0 OMiStl^^, Jte * 40 
7- hQSR«tttff»«t)*l3©f, HCilll^Q)3fe«ttt#'l&TtIfe<y)«ie*SlJ*2ff16Tt 
? . 

[0017] 

. 5~10um»»H(, JEC»* U <R1~8 0um?ft? . P tt ft . 3 tt , 1+ tt , 

« St 41 . »tt#*S7 2It±(Pt^tfi^6t)tt7*lU7t J;H. * fe , » * * HI C 
tti&l CJSD 7 i v 7 - 'J > 7* 3L 777^711, W ffi & 8 « S , 5/';*»8«S«y 

[0018] 50 



(5) 



JP 2004 59851 A 2004. 2. 26 



*mw-d>&mt i o jar * © ■? f z o o»*»jji.±Hcit*ttji»e**ft«ita : 5-t«fflr 
i . n » xft e « « a $ « fit =5- y u t a . »cR£?iisii#. flj^ffti7KHt»tf? 
it i} ft z . £ S ?x b$ lb % v u t i* , jkUt?*^:^, ?X b$ y ?' * ; y 7 a s y # ir 

•J ft 1 . 2 0 0 819*171*, Cll<5^?UL - ? 4<5VTM- 0 tJt^t ?I*ttff 
f t¥? f 5 I) . 
[0019] 

it « -i*t m e « a m a 3- 1 , HiisftttsrsiuttesiwaiBjmtt^vflffflt 7 » ^ i* , 

U U . » £ U < I* , f«MB1 OumJJAT?*)Z. mBtttfctZa^-^TWafltfAK 

[ 0 0 2 0 ] 

( B # 3- * * tt flj ) 

* fs BR © <t ) m * -? *> ? a * 3- * ^ x m, % j a . *tt2k*at£#*u*Lj*7K£t£av&3K 
3 . b * * * © * as » j t * m 1 1 y . 1 1 ft c *n * « a 1® it a * t m & u £ hk <d ^ m e 

* & # t ft , r«iC**iflSE«!Q)Ed*C»l]T3tRsa»ftt*Hr?feiD. V □ v 7' 
ttl?ft?a»^**»fJ(?Slffi*^lB:, 5 0 0-2^~?^IC>;tA-^*U < . 1 

o o o ~ 1 

[ 0 0 21] 

a # ^ & * & ffj c ¥J « ? ft 3 £<?))! UTtt, ^M^^jftMa?) 1 ; - as <?> # h £ m * IpI 

41 7 z * > a T * > * , / :<r>Sct9?HJ. ^>-I*Yl/OKtti^ 

» . ^ 1/ 7 > - i?ky i/ ^ >itti^!» 1 ? 7 ? is y x )i sk y <d * )\, t v y M -a: w 

. I 7 7 V )\,9t? V V 0 U , X 7 7 y 7 $ F SP * JO ?X * ft % , 77H7$F -7 

j'jinn'JHttifti, (^?) 75'Ji/-t- •7i7 | j;n«id», 7 ;u > » 
nun, *'Jixf j^ff)7$h'7$>j£, re y x - t h y > is x z x ;kz> 7 $ > a 
sy<i)7:^>i^, i'Jif k>n>, Tiv y t? z ;u 4 $ y »/ y > , 7^/7^ + ^ ( 
^ * ) 7 7 u i/ - h • 7 ? y ^ 7 $ h - n s £ % , re y 7 ? y ^ 7 $ h" 7 > = y c £ tt » « 
+ hi7->iffi^yQ^^^>^^, * y c :^7A □ - ;u , I'Jt+^if b>i-xin 

7 x fi ^ ft , I U 7 5 'J il 7 ^ P , 7 9 U 1/ - h • C ZlCD'J F>ttl«?», "?/C 

^ /C s y © y z * > * » * ir ^ ft z . 

[ 0 0 2 2 ] 

a^^^^st^j^iK^E^itt, g) # * © m « a & it a 3- <o mm * w « , ie^m 

1^1 0 0K19C«U 7 0. 05-5. 0MM%t^*U<tt0. 1-2. Oms%Q 

I). 5. 0M«%t®^3>;fBm'tt^|5iSrft, B5ST-?9^«tt^iSTU^-ri)o 
[ 0 0 2 3 ] 

*fgBR Qlfell SMMJ±«*#JfflM% <z>gH£ C 3V u t R . ol) fl?*t at'UMffJK 

* IC oL ) SK*©*»#JtEftUT + *»»r-tt*.<?)tC, o ) ST^tie^U, ^ © ffl! * 

tiai*r3:)i#»*ui]. Mic»*u<tt, ol) ca) t » * r -tt c ) ti^m 

[ 0 0 2 4 ] 

( ^ © flh <0 % iD » J ) 

^ * "? 3= 3 . Ci'JIS, £ ft ffll . 4b R ± ftl . * * * % iR ffJ . « it * « Si 

t J; ll . 



JP 2004 59851 A 2004. 2. 26 



[0025] 

<.m mm) 

s « »j v u 7 1* , <x) ix ft y r m & » ^ m # $ t m ( >< $ ) 7 9 v u - h v , *^ncj 

7 ft 52 * 7 © -? . ttBdRTUgS^-fflK ( * 9 ) 79 'J I/ - l> ^©JtiftCJ:? S«tt. Ift 

d tt . ia»tait? 8*111, ft*L <B4*illCE6tZ. 
[ 0 0 2 6 ] 

ttld^iS^* 7?H-hH7tt, I- H * f □ - 7- □ A* 7 Y- y ( X f 10 

) 77'JI/-h, ^^^I'JX'JF-Af f-7 77'Jl/-h, 1, 2 - X 7^ U- 7 

( * 9 ) 7 5 'J 1/ - h , 1 . 6 - M= 7 y V 4 - )V V ( X 9 ) 7 9 V \s — h 

sycjni c * * ) 7? ^-t-ffiiz. * , ii6i)!S®f7Kfittt^a 
fj c is . k 'J 1/ > : / 'f v -7 7 ^ - h , i- v x f d — )i y d k y b- x ) v y v ■i y v 7 % — v 
. v 7 x z ^ * 7 k y * v v 7 % - i- « y © £ !• « -< y 7 7 % - h * m a f J . *yif 
i/ 7 7 y □ - h y r'jr/in-jiL v ^'^y/in-xik h y x f □ - ^ 7- □ a y 
i- y 7 y 7 7- ;i/ x - t )V s y o x * + 7 * $ a f J . * : 7$>«ffi#3i5«flj. t 7 $ / m m % 
m a » j , » « » * a? a »j , a^ffsM^pfcswaisvtf^iTisiiz. 

[ 0 0 2 7 ] 

(tttH^ttl) 20 
*9gBB?«ffit?te«fJ«crai)»4*t7±iE7!7 y ;U S 6 ft C I* > *95CJBl>te3ihf* 

fttitiaii7£iu. te*tt£*aflg*U7tt, x ;u ^ y % m m . t >v \ y y ^ / - >vm 
m, □ 7- > ^ w as . b * * m n , 9 y □ > - >r > 7* 7 m m . 71 / -A*m*#ttf ^ 

ft Z . *5§Bfl-?l**S£StfflUTte*7-l-tftJjX , -f3S>-?, tt«W#WIB1 J <?)-Sa 
ftCJ;?I6IStte±tIfciJ)C, zli^#'>5<SStfiCUi:< t ) to « tt # *M J3I 

ttsczii^fffittfesuj? y ;i/ & w as , ®ftii5Ms§f#f ir^tt^. 

[ 0 0 2 B ] 

*fgBfl c ft I) T IS . ±l5©fiBtf»C*K****;Bl»iHltiy t 7, *I§»Vt7. * 30 

*l* » <Z> 9R W tt , S*J7S¥<5^ittJX?I»l;fei*(55l)*|j5tffi?#. # U 
X f- U 7 x U 7 * U - K 8yoiJI->iie7 <r ib/*Ci^M?$ttIffiLfett«7' 

£s ?h tt , 80~4B0nm«)W»»8?JiJ#, ft J: y fi & 

*Jfettffl»I<!)l«»tt*tIl)7t J:ll. * * ft 31 C tt , yKW.7-9. mHk7-9, 
JE ?X « =7 7 7- , ^-iSiJ±?KiR^7 7-, 7 I' ? □ 7 x - 7" H> iS 7k it JUT , ^HA7U'7> 
7', S*^§Jil7>?, 77y?7^ 7775)?<5lSii)IJ^i#lllUI. * 

*mi <?> & « i* , *fflr?*«diii*»j©«a**Bii»#*?<5ffiit*«ji©a»cj; , ;3t 
s is £ -7? r z » , ffl^tt, » sr » ft n 7 o . 1-1 oomw/cm 2 , » £ u < tt 0 . 3 
~20mW/cm 2 9iJHtffln3(9»iHn. ffJhttoHttttttBttttieKPtfflJS 
tt jig W 7> i> 9R m tJ ■» > Hlfi*ei^#Ift7tl7ll JO?, 4Itt5y<9l»i>Si 40 

#^liti:^snn. * , » * u 7 tt , 5Sttx*;i/=F — *7, a * , £ 3& 
> ri, t tt^ » . tnmmi-m® #mM>&Wi%Mi*mi) ^tt, a 1 ~ 1 om^ 

^»^cL) fiJf^-OWlfiVOiiEdWO*^*!*, iriA-Uy ; 7 3 >5DYh?'77 (G 
PC) -ffcl^mZSlTW*** 1/ 75 »*U<tt80 

^ VA ± ~? ft I . *^S#50^*S7tt, llttlffiTtl. 

[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

(lis • m ? ) 



JP 2004 59851 A 2004. 2. 26 



to * ; y - k . t u & 7 << ? ± c ffi le © jisi ^ » t £ ft u , *JHft^>»t**f3iittUT, ft s 

l/7^U-h»<!>7-f^A (i3 A^-^-) f ClfttOft-ffi fc * -7 - h © J? 7" 

tt, 0. imm~5mm, & £ U < 0 . 5~2mm-?fo3<> £ ft , * 36 afl <z> te * 7 - f- 
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*fSBfl t 3 tt*flJl© ? 0 ° C-^S«^tt, 0. 5N/2 5mmJ*±-?fc3C* 10 

# » * U i J . 0. 5N/Z5mr(i*i7J)n, 0U *. i# . CPUl<5l^8PSU-h5/ 
7?#^©f$-&^raiu, tt/Cl*;r^lR)^SiJS!7alQ)luR^^"}ih^Z J;^^^^^ U^J»-&, & 

i*?*j»*i»ffBirz. c<5j; ? ^, cpu*<9ftft»^ ; y-i- ; />9\(!)ifef 

* HI * * ft. 1 . 
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[ 0 0 3 3 ] 20 

( m & ) 
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JJHTC5llSffllC-3 I) 7 £MlC§ftBfl-f 3 # . *i!f5BJmcfti4 © S ft $J IC M 7 ft I t © 
[ 0 0 3 5 ] 

c n ft m 1 ) 30 
[ «t« « e * * a * at « e s « ffj ffl lisj? » © a b ] 

2-XT^U / \*7,'b77'JU-K9 7HSSlK 7 9 'J ill 8 IlfCfl U T . B, * 3- ^ 
ISifJ [BYK1 80 : Cv^S - (t) ttSi] t3. OKIS («^CWU71. 0 S 
S % ) »iDl7l l^<9t, «*ttt#^Itte*«Sltt*ffl^-V;LT7X«^7^5Z 
7 A [BSft^I (1*) H . A^-77 0H-U] 3 0 0 KiS t ilin I 7 1 bIIJI U 
£ . CftC, *l^lfefJ-fJlJti7 2 0 2 0 [f A7\7t 'Jr^^JiHiS] 0 

. 3mmSik mj * t 1 □ - ;u 7 □ a > 7 ? y u - o . o 5 * « sp , int P75 ± #J •< 

jyy^XI 0 1 0 [fA^'/T'Jf <i^UlHiS] 1 . OHSSPt^JDU^W-IC 

5 3 £ 7> £ ^ U7flf»»taSUfe. 
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c « lb & <o w ? # 1 mtiicsnKiiL 7 un-^itsKisufcjf? 3 sum©* 
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», l#^S*»iPJ [BYK1 80] <?*Jllt1. OSiff (ittli:}!tU7 0. 2 50 



JP 2004 59851 A 2004. 2. 26 
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7 i v ivm. 4 v x o ? iv i § . 7 9 v iimr ? )i ] 5 sif, 7?yjm osi 
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-2 0] 2. 0K«fft«»u^j^^tt,ik«fflivra*ic«i*tt«iew*ai8!»«sR 

[ 0 0 4 2 ] 

n ft #j 1 ~ 4 < jt » flj 1 . 2-?4mtL*:fflBKtt®Mie. s&itei-y - h $, m 

m t) . ft a b * & tft ft - it * « . si n m <d a* m m * t * 1 c is u *l . 

[ 0 0 4 3 ] 

(lift] 

n fi u ^ lEMttt ft e$ « a le & m j± « m m m.m m t « JKJ8«3at»TUTi ■* is & s u 

& c . yuz->atS5Q®u^Jf^7 5 uM9*yiX7^7 H^cnti<9f 
1 mini:8U7CSlt?Hift!ltttiHU^. 
[ 0 0 4 4 ] 

I1MI S * 0:R,X:^I^°I 40 

[ 0 0 4 5 ] 
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c ft a s # & « -ft ] 
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